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FOREWORD 


This  report  was  prepared  for  the  Department  of  the  Air  Force, 
Ballistic  Missile  Organization  (BMO) ,  in  compliance  with  Con¬ 
tract  No.  F04704-80-C-0006 ,  CDRL  Item  004A2.  It  summarizes  the 
results  of  an  evaluation  of  the  suitability  of  portions  of 
Nevada  and  Utah  for  siting  the  MX  Land  Mobile  Advanced  ICBM 
system. 

The  valleys  covered  in  this  report  constitute  the  area  of 
Verification  studies  during  fourth  quarter  FY  79  and  first  half 
FY  80.  The  objective  of  the  Verification  studies  is  to  verify 
the  suitability  of  sufficient  area  for  deployment  of  the  MX 
system.  The  Verification  studies  are  the  final  phase  of  a 
site-selection  process  which  was  begun  in  1977.  Previous  phases 
have  been  termed  Screening,  Characterization,  and  Ranking.  In 
preparing  this  report,  it  has  been  assumed  that  the  reader  is 
familiar  with  these  previous  studies. 

An  important  result  of  the  Verification  studies  is  the  deline¬ 
ation  of  suitable  area  in  the  subject  valleys.  It  is  the  pur¬ 
pose  of  this  report  to  present  the  derivative  maps  of  suitable 
area.  The  basic  data,  and  intermediate-step  interpretive  maps 
on  which  the  suitable  area  maps  are  based,  will  be  the  subjects 
of  subsequent  reports,  along  with  preliminary  assessments  of 
physical  and  engineering  characteristics  of  the  valley  soils. 

This  report  consists  of  two  volumes: 

Volume  I  -  Contains  sections  1.0,  2.0,  and  3.0;  Introduction, 
Methodology,  and  Results.  Volume  I  also  contains  composite 
suitable  area  maps  for  all  or  portions  of  six  valleys:  Dugway, 
Whirlwind,  Tule,  Snake,  Hamlin,  and  Spring  valleys.  This  volume 
is  presented  herein. 

Volume  II  -  Contains  composite  suitable  area  maps  for  all  or 
portions  of  eight  valleys:  Cave,  Muleshoe,  Delamar,  Pahroc,  Dry 
Lake,  Garden,  Coal,  and  White  River  valleys. 
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1.0  INTRODUCTION 

1.1  PURPOSE  AND  BACKGROUND 

This  report  summarizes  the  results  of  the  geotechnical  Verifica¬ 
tion  investigation  which  was  conducted  during  the  fourth  quarter 
of  FY  79  and  the  first  and  second  quarters  of  FY  80  in  portions 
of  Nevada  and  Utah  (Drawing  1-1) .  The  purpose  of  these  studies 
was  to  provide  continuing  technical  information  and  recommenda¬ 
tions  to  the  USAF  for  its  use  in  site  selection  and  deployment 
decisions  for  the  MX  advanced  ICBM  program. 

The  present  Verification  studies  are  the  final  stage  in  the  site 
selection  process  which  began  in  FY  77  with  geotechnical  screen¬ 
ing  of  the  conterminous  United  States.  Geotechnical  Screening 
was  followed  by  Characterization  and  Geotechnical  Ranking 
studies.  The  overall  phasing  of  these  programs  and  a  brief 
description  of  each  are  provided  in  Table  1-1. 

The  intent  of  the  Verification  phase  is  to  refine  and  improve 
confidence  levels  in  the  boundaries  of  suitable  areas  that  were 
determined  from  the  previous  site  selection  programs.  In 
contrast  to  these  previous  programs  that  were  based  primarily 
on  published  information,  the  Verification  studies  are  based  on 
field  investigations.  Verification  studies  have  concentrated  on 
refining  the  boundaries  of  the  suitable  area  and  obtaining 
geotechnical  data  for  preliminary  engineering  design  use  prior 
to  site-specific  studies.  The  design  and  scope  of  Verification 
studies  are  based  on  the  results  of  Geotechnical  Ranking  which 
pointed  out  those  geotechnical  related  factors  that  have  the 


T 


MO  MAT  I  OMUL  (NO 


FK-T8-39-I 


CY  1977 


CY  1978 


CY  1979 


CY  1980 


Coarse  Screening,  FN-TR-16* 


Intermediate  Screening,  FN-TR-17 

Fine  Screening,  FN-TR-24 

Character ization,  FN-TR-26 
BHHIHH  ■  ■  ■  Ranking,  FN-TR-25 


VERIFICATION  STUDIES 


(*  Number  refers  to  Fugro  National  Technical  Report 
Series. ) 


SCREENING:  Nationwide  literature  and  map  studies  to  identify 
potentially  suitable  areas  based  on  a  set  of  geotechnical, 
cultural,  and  environmental  criteria.  The  study  was  con¬ 
ducted  in  three  phases:  Coarse,  Intermediate,  and  Fine.  At 
the  completion  of  the  Fine  Screening  studies,  approximately 
74,000  mi^  (192,000  km^)  had  been  identified  as  poten¬ 
tially  suitable  in  11  states  in  the  western  United  States. 

CHARACTERIZATION:  Field  studies  in  representative  areas,  in 
combination  with  more  detailed  literature  and  map  studies,  to 
better  define  the  geotechnical  conditions  and  refine  bound¬ 
aries  of  suitable  areas  that  had  been  identified  during  the 
Screening  studies. 

GEOTECHNICAL  RANKING:  A  comparison  of  seven  Candidate  Siting 
Regions,  based  on  the  relative  cost  of  geotechnical ly  related 
construction  items.  The  rankings  were  performed  for  the 
hybrid  trench,  vertical  shelter,  and  horizontal  shelter  MX 
basing  modes. 


PHASING  OF  PROGRAMS  ANO 
DESCRIPTION  Or  PREVIOUS  PROGRAMS 

M(  SITING  I NVE  ST  I  CAT  I  ON  T 
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greatest  influence  on  construction  costs.  Verification  studies 
in  the  Nevada-Utah  siting  region  have  been  ongoing  since  the  end 
of  FY  78,  and  are  expected  to  extend  into  FY  81.  Because  of  the 
length  of  the  program,  an  initial  Verification  Report,  covering 
portions  of  eight  valleys  was  issued  in  August  1979  (FN-TR-27) . 
The  areas  covered  by  this  prior  report  are  shown  on  Drawing  1-1. 

1.2  FY  79  ~  FY  80  VERIFICATION  AND  DATA  GAP  STUDIES 
Evaluation  of  data  from  the  FY  79  Verification  sites  resulted  in 
a  recommendation  to  conduct  limited  additional  field  studies  in 
some  of  the  valleys  to  determine  more  precisely  the  extent  of 
major  rock  and  ground-water  exclusions.  These  studies,  named 
Data  Gap  studies,  were  conducted  in  the  verified  portions  of 
Whirlwind,  Snake,  Hamlin,  White  River,  Garden,  and  Coal  valleys 
(Drawing  1-1). 

Concurrent  with  the  Data  Gap  studies,  basic  Verification  studies 
were  conducted  in  all  or  portions  of  Dugway,  Tule,  Spring,  Cave, 
Delamar,  Nuleshoe,  Dry  Lake,  and  Pahroc  valleys.  Additionall” 
studies  were  continued  in  the  unverified  portions  of  Whirlwind, 
Snake,  Garden,  and  Coal  valleys  (Drawing  1-1) . 

1.3  SCOPE 

This  report  summarizes  the  results  of  the  Verification  studies 
from  August  1979  to  March  1980.  Because  of  the  necessity  of 
continuing  the  field  Verification  studies  in  the  remainder  of 
the  siting  region,  this  report  is  limited  to  presenting  the 
suitable  area  maps  for  the  areas  studied.  The  maps  cover  all  or 
portions  of  the  following  valleys. 

-pIMO  NATIONAL  INQ 
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Dug way 
Whirlwind 

Tule  maps  contained  in  this  volume 

Snake 

Hamlin 

Spring 

Cave 

Muleshoe 

Delamar 

Pahroc  maps  contained  in  Volume  II 

Garden  and  Coal 
White  River 
Dry  Lake 


Full  verification  reports  on  these  valleys  will  be  prepared  in 
FY  81. 


The  remainder  of  the  this  volume  discusses  the  study  methods 
(Section  2.0),  and  results  (Section  3.0). 
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2.0  STUDY  METHODS 


2.1  GENERAL 

The  suitable  area  identified  during  Screening  was  based  prima¬ 
rily  on  available  literature  and  very  limited  site-specific 
investigation.  To  verify  that  these  areas  are,  in  fact,  suit¬ 
able  and  to  improve  the  boundaries  between  suitable  and  unsuit¬ 
able  areas,  it  was  considered  essential  that  actual  conditions 
be  determined  from  field  studies. 

Verification  studies  consist  of  a  combination  of  geologic, 
geophysical,  and  soils  engineering  investigations  designed  to 
differentiate  suitable  and  unsuitable  area  and  to  obtain  basic 
information  about  the  geotechnical  characteristics  of  the  basin- 
fill  materials.  The  field  program  is  shown  schematically  in 
Table  2-1.  The  parameters  which  are  evaluated  are  shown  as 
column  headings  and  the  applicable  investigative  techniques  are 
listed  below. 

Table  2-2  lists  the  number  of  activities  that  have  been  perform¬ 
ed  in  each  verified  area  to  date. 

Field  work  was  started  in  August  1979  and  continued  into 
December.  During  January,  February  and  March  1980,  when 
inclement  weather  existed  in  the  study  area,  office  studies 
(data  reduction  and  analysis)  were  performed. 

The  reader  must  be  aware  of  the  limitations  of  the  investiga¬ 
tions  to  date  and  must  recognize  that  additional  revisions 
regarding  the  suitability  of  some  areas  will  be  required  as  the 
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studies  continue.  The  suitable  area  reported  here  is  based  on 
two  different  levels  of  investigation.  A  higher  level  of  con¬ 
fidence  is  associated  with  the  Data  Gap  sites  because  the  most 
recent  studies  performed  in  these  areas  resolved  specific  geo¬ 
technical  questions  remaining  from  prior  Verification  studies 
and  supplemented  the  Verification  study  data  base.  The  areas 
covered  only  by  Verification  studies,  on  the  other  hand,  may 
have  local  ambiguities  which  need  to  be  resolved  by  additional 
geotechnical  studies  (i.e..  Data  Gap  studies  in  FY  80). 

2.2  ANALYSIS  OF  SUITABLE  AREA 

The  interpretations  of  suitable  area  are  derived  from  three 
sources  as  explained  in  the  following  sections.  Each  of  these 
sources  is  compiled  on  a  separate  overlay  map,  and  the  overlays 
are  combined  to  determine  the  suitable  area. 


2.2.1  Depth  to  Rock 


In  all  the  Verification  study  areas,  the  locations  of  50-  and 
150-foot  depth  to  rock  contours  were  estimated  based  on  limited 
boring  and  geophysical  data  in  combination  with  geologic  inter¬ 
pretation.  The  interpretation  considers  the  presence  or  absence 
of  range-bounding  faults,  bedding  plane  attitudes,  evidence  of 
erosional  features  such  as  pediments,  topographic  slope,  and  the 
presence  or  absence  of  young  volcanic  rocks. 


2.2.2  Depth  to  Water 

The  locations  of  50-  and  150-foot  depth  to  ground-water  con¬ 
tours  have  been  estimated  for  all  Verification  study  areas 


interpreted  to  contain  shallow  ground  water.  The  reliability 
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of  the  interpretations  is  highly  variable,  depending  on  the 
source  of  available  data.  in  some  of  these  areas,  refinements 
in  contour  locations  were  made  using  additional  water  well, 
boring  or  geophysical  data.  Such  refinements  were  limited  and 
it  can  be  expected  that  suitable  area  boundaries  will  change  as 
new  data  are  collected. 

2.2.3  Terrain 

During  Screening  studies,  areas  were  excluded  on  the  basis  of 
two  criteria:  percent  grade  and  relative  relief.  The  major 
exclusion  criterion  was  a  maximum  permissible  grade  of  ten 
percent  as  measured  from  1:250,000  scale  topographic  maps.  Any 
area  with  a  surface  slope  exceeding  ten  percent  was  excluded. 
Relative  relief  exclusions  were  twofold:  1)  areas  of  character¬ 
istic  terrain  defined  by  a  preponderance  of  slopes  exceeding 
five  percent  as  determined  from  maps  at  scales  of  1:250,000, 
1:62,500,  and  1:24,000;  and  2)  areas  having  drainage  densities 
averaging  at  least  two  10-foot  drainages  per  1000  feet,  as 
determined  from  maps  at  a  scale  of  1:24,000.  In  many  of  the 
areas  studied  during  Verification,  detailed  topographic  maps 
have  not  been  make  and  the  available  maps  have  contour  intervals 
of  20  feet  (6  m)  or  more.  Such  maps  do  not  show  topographic 
conditions  with  sufficient  detail  to  make  an  accurate  evaluation 
of  terrain  suitability. 
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3.0  RESULTS 


3.1  SUITABLE  AREA 

Tables  3-1A  and  3-1B  present  a  listing  of  suitable  area  based 
on  the  results  of  the  FY  79  -  FY  80  Verification  and  Data  Gap 
studies.  The  suitable  area  interpretations  were  compiled  on 
maps  at  a  scale  of  1:125,000  (Drawings  3-1  to  3-6  in  Volume  I 
and  3-7  to  3-14  in  Volume  II)  .  The  suitable  area  boundaries 
were  digitized  and  input  to  a  computer  program  to  calculate  the 
area  within  the  boundaries.  Table  3-1A  presents  the  FY  79  - 
FY  80  suitable  area  for  the  newly  verified  areas  of  12  valleys. 
Table  3-1B  presents  the  FY  79  -  FY  80  suitable  area  resulting 
from  the  Data  Gap  studies  in  portions  of  six  valleys  which  had 
been  previously  verified  in  FY  79  (FN-TR-27) .  Table  3-1C  shows 
the  estimated  suitable  area  for  three  valleys  which  were  pre¬ 
viously  reported  (FN-TR-27)  but  were  not  the  subject  of  Data  Gap 
studies  in  FY  79  -  FY  80.  Thus,  the  totals  of  Tables  3-1A, 
3-1B ,  and  3-1C  reflect  the  verified  suitable  area  in  the  Nevada- 
Utah  siting  region  as  of  this  report. 

3.2  CHANGES  IN  SUITABLE  AREA  DUE  TO  DATA  GAP  STUDIES 

At  the  start  of  the  FY  79  -  FY  80  field  program  a  total  of 
1250  square  miles  in  Whirlwind,  Snake,  Garden,  Coal,  Hamlin,  and 
White  River  valleys  had  been  verified  as  suitable  for  the  hori¬ 
zontal  basing  mode.  A  total  of  885  square  miles  in  the  same 
valleys  was  verified  as  suitable  for  the  vertical  basing  mode. 
As  a  result  of  the  FY  79  -  FY  80  Data  Gap  studies,  these  figures 
are  changed  to  1225  square  miles  for  the  horizontal  mode  and 
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TABLE  3-1 A 


NEWLY  VERIFIED 
AREA 

STATE 

FY  79-80  SUITABLE  AREA  [  mi2(km*)  ] 

HORIZONTAL  MODE 

VERTICAL  MODE 

1.  OUGWAY 

UTAH 

165  (425) 

135  (350) 

2.  WHIRLWIND 

UTAH 

105  (270) 

60  (155) 

3.  TULE 

UTAH 

395  (1025) 

215  (555) 

4.  SNAKE 

NEVADA-UTAH 

70  ( 1B0) 

55  (140) 

5.  SPRING 

NEVADA 

120  (310) 

60  (155) 

B.  CAVE 

NEVADA 

115  (300) 

105  (270) 

7.  MULESHOE 

NEVADA 

65  (170) 

55  (140) 

8.  DELAMAR 

NEVADA 

155  (400) 

140  (360) 

9.  PAHROC 

NEVADA 

100  (260) 

05  (220) 

10.  GARDEN 

NEVADA 

10  (25) 

5  (15) 

11.  COAL 

NEVADA 

150  (390) 

135  (350) 

12.  DRY  LAKE 

NEVADA 

315  (815) 

290  (750) 

TOTAL  TABLE  3-IA 

1765  (4570) 

1340  (3460) 

TABLE  3- IB 

DATA  GAP 

STATE 

FY  79-80  SUITABLE  AREA  [  mi2(km2)  ] 

AREA 

HORIZONTAL  MOOE 

VERTICAL  MOOE 

1. 

WHIRLWIND 

UTAH 

265  (685) 

235  (610) 

2. 

SNAKE 

NEVADA-UTAH 

205  (530) 

130  (335) 

3. 

GARDEN 

NEVADA 

200  (520) 

160  (415) 

4. 

COAL 

NEVADA 

95  (245) 

80  (205) 

5. 

HAMLIN 

NEVADA 

255  (660) 

160  (415) 

6. 

WHITE  RIVER 

NEVADA 

205  (530) 

75  (195) 

TOTAL  TABLE  3-1B 

1225  (3170) 

840  (2175) 

TABLE  3- 1C 


PREVIOUSLY 

STATE 

FY  79  SUITABLE  AREA  C ] 

VERIFIED  AREA 

u  1  N  1  L 

HORIZONTAL  MODE 

VERTICAL  MODE 

1.  RAILROAD 

NEVADA 

290  (750) 

155  (400) 

2.  RALSTON 

NEVADA 

225  (585) 

195  (585) 

3.  BIG  SMOKY 

NEVAOA 

410  (1060) 

L  ..  __ 

155  (400) 

TOTAL  TABLE  3-IC 

925  (2395) 

505  (1305) 

TOTAL  TABLE  3-1A 

TOTAL  TABLE  3-18 

TOTAL  TABLE  3-IC 

1765  (4570) 

1225  (3170) 

925  (2395) 

1340  (3460) 

840  (2175) 

505  (1305) 

TOTAL,  VERIFICATION  STUOIES 

FV  71  AND  FT  t*-«0 

3915  (10  135) 

2685  (6940) 

•SUITARLE  ARIA  VALUES  ARE  ROUNDED-OFF  TO  NEAREST  INCREMENT  OF  5  SQUARE  MILES  OR  5  SQUARE  KILOMETERS 


ESTIMATED  SMI  TABLE  AREA 
FT  78-FY  80  fERiri CATION  STUOIES 
NEVA!  HIT  AH 
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840  square  miles  for  a  vertical  mode.  The  largest  loss  of 
suitable  area  occurred  in  White  River  Valley  and  was  largely  due 
to  shallow  ground-water.  Two  of  the  valleys  (Snake  and  Hamlin) 
gained  small  amounts  of  suitable  area  because  of  the  studies. 


3.3  SUITABLE  AREA  MAPS 


Maps  of  Suitable  Area  of  the  following  valleys  are  presented  in 
Volume  I  of  the  report: 


Dugway  Valley 
Mb' rl wind  Valley 
. >  e  Valley 
r.ske  Valley 
'umlin  Valley 
•Spring  Valley 


Drawing  3-1 
Drawing  3-2 
Drawing  3-3 
Drawing  3-4 
Drawing  3-5 
Drawing  3-6 


Suitable  area  maps  of  the  following  valleys  are  presented  in 
Volume  II: 


Cave  Valley 

Figure 

3-7 

Muleshoe  Valley 

Figure 

3-8 

Delamar  Valley 

Figure 

3-9 

Pahroc  Valley 

Figure 

3-10 

Dry  Lake  Valley 

Figure 

3-11 

Garden  and  Coal  Valleys 

Figure 

3-12 

White  River  Valley 

Figure 

3-13 
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SUITABLE  AREA  FOR  HORIZONTAL  SHELTER  BASED  ON  VERIFICATION 
STUDIES  FY  78  AND  FY  79  AND  DATA  GAP  STUDIES  FY  79  AND  FY  80. 


FY  79-  FY  80  VERIFICATION  AREAS. 


FY  79— FY  80  DATA  GAP  AREAS 


FY  79  VERIFICATION  AREAS  WITHOUT  SUBSEQUENT  DATA  GAP. 


I - ,  POTENTIALLY  SUITABLE  AREA  TO  BE  INVESTIGATED  BY  FY  80 

f  VERIFICATION  STUDIES  BASED  ON  REGIONAL  SCREENING  STUDIES, 
L_J  LOCALLY  MODIFIED  BY  PRELIMINARY  RESULTS  OF  FY  80  VERIFICATION 
AND  MORE  DETAILEO  L I TERATURE -BASED  REVIEW  OF  GROUND  WATER  DATA 


SUITABLE  AREA  FOR  HORIZONTAL  SHELTER  BASED  ON  SCREENING  STUOIES 
LOCALLY  MODIFIED  BY  PRIOR  VERIFICATION  STUDIES 


t  25  OCT  1979 

GEOTECHNICALLY 
SUITABLE  AREAS 
NEVADA-UTAH 

1  27  FEB  I960 

3  20  JUN  1980 

4 

5  — 

MX  SITING  INVESTIGATION 

DRMMNG 

M  * 

6  . 
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DEPARTMENT  OF  THE  AIR  FORCE  - BMO 

mmm 

LETT* 

EXPLANATION 


Area  suitable  for  horizontal  and  vertical  shelter 
basing  modes.  Oepth  to  rock  and  or  water  greater 
than  150  feet  (46m). 

Area  suitable  for  horizontal  shelter  but  not  suitable 
for  vertical  shelter.  Depth  to  rock  and  or  water 
greater  than  50  feet  (15m)  and  less  than  150  feet  (46m). 

Area  unsuitable  for  both  horizontal  and  vertical  shelter 
basing  modes  as  determined  from  application  of  depth  to 
rock  and/or  water,  topographic  terrain  and  cultural 
exclusions. 

Areas  of  exposed  rock. 

Contact  between  rock  and  basin  fill. 

Limit  of  study  for  this  report,  including  cultural 
boundaries  (National  Forest,  DoC  land,  etc.). 


Geographic  limit  of  verification  valley. 


DEPARTMENT  Of  the  air  force 
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SUITABLE  AREA 
WHIRLWIND  VALLEY,  UTAH 


SCALE,  1  :  1  25.000 
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EXPLANATION 


Area  suitable  for  horizontal  and  vertical  shelter 
basing  modes.  Oepth  to  rock  and/or  water  greater 
than  150  feet  (45m). 

Area  suitable  for  horizontal  shelter  but  not  suitable 
for  vertical  shelter.  Oepth'to  rock  and/or  water 
greater  than  50  feet  (15m)  and  less  than  150  feet  (46m). 

Area  unsuitable  for  both  horizontal  and  vertical  shelter 
basing  modes  as  determined  from  application  of  depth  to 
rock  and  or  water,  topographic  terrain,  and  cultural 
exclusions. 

Areas  of  exposed  rock. 

Contact  between  rock  and  basin  fill. 

Limit  o*  study  for  this  report,  including  cultural  boundaries 

(Nationa,  Forest,  DoD  land,  etc.). 


Geographic  limit  of  verification  valley. 


STATUTE  MILES 


KILOMETERS 


EXPLANATION 

Area  suitable  for  horizontal  and  vertirgi  shelter 
basing  modes.  Depth  to  rock  and  or  water  greater 
than  150  feet  (46m). 

Area  suitable  for  horizontal  shelter,  but  not  suitable 
for  vertical  shelter.  Depth  to  rock  and  or  water 
greater  than  50  feet  (15m)  and  less  than  150  feet  (46nu 

Area  unsuitable  for  both  horizontal  and  vertical  shelter 

basing  modes  as  determined  from  application  of  depth  to 
rock  and  or  water,  topographic  terrain,  and  cuitural 
exc lus i ons. 

Areas  of  exposed  rock. 

Contact  between  rock  and  basin  fill. 

Limit  of  study  for  this  report,  including  cultural 
boundaries  (National  Forest,  DoD  Land,  etc.) 

Geographic  limit  of  verification  valley. 


SUITABLE  AREA 
TULE  VALLEY.  UTAH 
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SNAKE ' 
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SADIES  IN  PROGRESS 


SUITABLE  AREA 
SNAKE  VALLEY,  NEVADA— UTAH 
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SCALE  1  :  125.000 
2 

Q  2 

kilometer 


EXPLANATION 

Area  suitable  for  horizontal  and  vertical  shelter 
basing  inodes.  Depth  to  rock  and  or  water  greater 
than  150  feet  (46m). 

Area  suitable  for  horizontal  shelter  but  not  suitable 
for  vertical  shelter.  Depth  to  rock  and  or  water 
greater  than  50  feet  (15m)  and  less  than  150  feet  (46m). 

Area  unsuitable  for  both  hor  izonta  I  and  vertical  shelter 
j  1  basing  modes  as  determined  from  application  of  depth  to 

- *  rock  and  or  water,  topographic  terra  in.  and  cultural 

exclusions 


Areas  of  exposed  rock 


_  Contact  between  rock  and  basin  fill 

Limit  of  study  for  this  report,  including  cultural 
boundaries  (National  Forest,  DoC  land,  etc.). 

\wm  Geographic  limit  of  verification  valley. 
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EXPLANATION 

Area  suitable  tor  horizontal  and  vertical  shelter 
basing  nodes.  Depth  to  rock  and  or  water  greater 
than  150  feet  (46m). 

Area  suitable  for  horizontal  shelter  but  not  suitable 
for  vertical  shelter.  Depth  to  rock  and  or  water 
greater  than  50  feet  (15n)  and  less  than  150  feet  (46m). 

Area  unsuitable  fcr  both  horizontal  and  vertical  shelter 
basing  modes  as  determined  from  application  of  depth  to 
rock  and  or  water,  topographic  terrain,  and  cultural 
exc  I  us i ons. 

Areas  of  exposed  rock. 

»  Contact  between  rock  and  basin  fill. 

-  Limit  of  study  tor  this  report,  including  cultural 
boundaries  (National  Forest,  DoO  land,  etc.). 


Geographic  limit  of  verification  valley 


